Introduction
The focus of this study is on the surface energy fluxes over the oceans simulated by current atmospheric general circulation models (AGCMs), and the implied oceanic meridional energy transports. We summarize the implied partitioning of meridional energy transport between the ocean and the atmosphere and compare them with available observations. The implied oceanic meridional energy transport varies dramatically from model to model, and we show that these differences are largely due to cloud-radiative effects. This result has important implications for coupled atmosphere-ocean general circulation models.
Uncoupled AGCM simulations are performed by prescribing sea-surface temperatures (SSTs) and sea ice distributions. In a similar way, uncoupled ocean general circulation models (OGCMs) are integrated with prescribed surface wind stresses and relaxation of surface temperatures and salinity toward prescribed climatological values. Simulations produced by these models are quite realistic, but they are strongly constrained by the prescribed boundary conditions. Climate change studies must account for interactions between the ocean and the atmosphere, and so efforts are underway to couple AGCMs and OGCMs. When the boundary constraints are removed, in the coupled models, the simulated climate typically "drifts" towards an unrealistic state. To prevent this, most coupled models use "flux corrections," including ad hoc adjustments to the surface energy flux distribution (Manabe and Stouffer, 1993 We must emphasize that when AGCMs are run with specified 
Background
Annual-mean meridional energy transport can be defined for the atmosphere, T A , the ocean, T 0, and the combined oceanatmosphere system, TA+ O. Defining { as latitude and a as the radius of the earth, the annual-average energy equations for the atmosphere, the ocean and the combined system are (see Fig. 1 We may connect the implied oceanic transport to the cloud radiative forcing using Eqs. 1-3. In particular, it follows from Eq.
3 that: budgets (Fig. 2c) that imply ocean energy transports that vary widely from model to model (Fig. 3b) 
The resulting hybrid To, which is based partly on observations and partly on simulations, is shown in Fig. 3d . The contrast with Fig. 3b is remarkable; in Fig. 3d , all of the hybrid results show poleward To in both hemispheres as a consequence of the cloud forcing "corrections."
